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(54) LIGHT BRANCH INSERTION NODE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
light branch insertion node device which can prevent 
leakage of optical signals to be branched, even when a 
fault occurs in an optical branching device. 
SOLUTION: A ["light branching insertion node device is 
provided with a demultiplexer 3, which demultiplexes 
wavelength-multiplexed optical signals transmitted via an 
optical transmission line 1-1 at every wavelength, an 
optical switch 10 for branching which receives 
demultiplexed optical signals of each wavelength by 
means of an input port, and an optical switch 20 for 
insertion the first input port 21, of which is connected to 
the first output port 1 1 of the switch 10. The node 
device is also provided with an optical receiver 7, which 
receives the optical signals branched from the second 
output port 12 of the optical switch 10 for branching, an 
optical transmitter 8 which supplies the optical signals to 
be inserted into the second input port 22 of the optical 
switch 20 for insertion, and a multiplexer 6 which 
multiplexes optical signals of each wavelength from the output port 23 of the switch 20 for 
insertion and sends the multiplexed optical signals to an optical transmission line 1-2. In 
addition, the node device is also provided with a supervisory and control section 9, which 
separately controls the optical switches 10 and 20. 
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ft®, «IA-r53tM#OSB303t»«»^'<'yf-**U 
T I >S ©T% Sill I ^fc =fc tf^ft'SSfiiMSScDSTi tPiMf 
4UTt, P.rif]^l»lMT-t^ 0 fct, fltifiliftWf^l© 

[0 0 3 7] CCT', ^ 1 ©Jlffl^emSS, »2©S 
ffl**G33SIS, m 1 ©^em^GiMSSfccfctf^ 2 <D^ii 

o©7ttiili§§4o<fci>*^fig§©'>ft< tt-73tc 

itSSWSXf «y Kiff)fq$l|ill»ffiffi0l9£ft «fc t) A 
f ftBf^l&T'X^ -y ^ijft^tf 5 J: -5 5 C t C <fc 

sit tt^n^-r -act A^pitg t ft 5c 

[0 0 3 8] ^ttffljttX-f-y^fe«fctfffllAffl 
7*6X-< 'yftLt, SR«t¥S»*feb<tt&»Jt#S!(l** 
fijffl L /-cJtX -y U C 1 1 «fc 13 , X -Y *y ^f)^ 
iig (B#^IS) cO^(cAtfti*g*4K5Ct^T' 
AOX^«y^ffllffBt(D3t/^7-^Bj«rrte)^tUT 

[0 0 3 9] *M^t^53t^«}f A/- Kttlltt. '> 
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&Lmm£.m®'\xmttmzm 1 ©ft£i£¥K 
&micmtzw 2 comfort , mes 2 ©ft# 

tt#gMc «fc D *mSftfc#ffi9flJK:$MtfliA*fr ? fttt 

*JlilU ««E«1 J: tflBl03fcfttt¥ 10 

[0 0 4 0] COJ:dlCx {5iM£ftTtfc&S£fift{§ 
^fc, *l©#*MS»T*ft©Sft»K:a*lu «5lc 

fc-b:/h7a7h-7£±D£-ti:3ft/NX©1&(4, - 

- * (c «fc 5 {EiMt$14#{fc*«iE-f 5 c 4: 1 5 . 
[0 0 4 1 ] $ l ©3fc*Hft¥ftfcJ:tf» 1 ©ft£ 20 

yt&WM (AWG) *ffl^«CfcC±oT, {££Stt 
[0 0 4 2] 251c, AWG©H@tt*mi»^Tftfi»# 

iitf&o*#£ustf, §i£gpic/sf si£g©ft{§*t 

fcWtSiflAlflfcH:, SI?J£j-T*fc5o LfttfoT, * 
/ <7- U'WMflteftKP WuT'ff 9 C £ tC £ o T, A 30 
W C ©fii Atf i£© ff 5ot fcfcliCHT* £ 5 fc J6 ic , ft of^ 

[0 0 4 3] S&JC, #»|£ft/c l 0©ft«#©'t' - e 
lis &il£ft©«4AWC©7U-7,-'^ h7AUy->* 

(FSR) fcffilSLfcjE^fcOTfcSfci&l;:, £ 1 ©ft 
»ift|gfe*tfm 1 ©ft£ftg§<fc t» t^2©ft»jStifci 

*^S»«bTfe, » 2 tfW 2 ©*fr« 40 

g§{c «fc 5 jg iMf «©*^ft^©»»tt B t A, E %l\ 
[0 0 4 4] S&fc, ^2©ft»&g§43J;D : ^2©ft& 

[0 0 4 5] *RW©«59l©ft»A#tt/-F«H 
©ft{5&Sg£W-f Sfti£*-y h7-*lcfc<,>T, SftfS 
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»*^»LffiEfteai»'\ftffl^%«-i-*a 1 ©ft£& 

5}ta©lX7]2Hi7J©mi©ft7 > 'f-y^^, Miami 

©ft 7. -r y ^©2B i ©w*j h n, m&tii& 
®(DMnv*&fommcftWLT a as 2 ©ft#&#&£, 

2 ©ft#K^Slc £ 0 ftfc3fcft»f8lc#tt 

» A*tT?3n (omwk^mt. mem 1 ©#«i? a 
#ua-T5i!2©ft^ift^afc, Mie^a©^ 1 ©ft7x^ 

«BH%W"rs»3©ft»»¥Si:. ME*3©ft»ife# 

sic ct <o ftigiznrcMn^mcwmxzfi 
SflPA^st, wsaS2©»«8SA¥S^eaiA«ns 
ftfl^§*£»-rs, ttft/u-x-r >y«fig*^-r*»3 

©ft£K#Sfc, B9ie^2©ft^iS^IS^e.©til7Ji:, 
ME»3©ft&iS¥g«p5©ffl**A7Jfc , r*2A7J 1 
tH * ©£ 2 ©ft 7. -f y 1 t % c f: *«r» 1 * § o 
[0 0 4 6] c©.fc3K:Si©ft#jSS©&tH*i*8i 
©ftX^-y^T'fiS§£tf]r>lf;l?>C£T\ 3lffl£ft$H£ 
}SAlHlK*^<i^ft^«JfAlllK7b>©v>-rn*HCA73$ 
tfS. ^«^ft^tt»All»-ett, »3©ft#KB*5J: 
D*^3©ft^g§i:LT, ttfi/U-r-r^flMB**-*- 
5t©*ffl^T<fgc-r5o t**>^> ^ 3 ©ft^tetl. 

a, A7]^-hA^sttb*jS-hJc^n5ftm#© 
ftfl-tes-e*ft-en©»gSK#«snfcftfi<t*, k 

3©^gg©S*5A^*-htA7^-rSC:^T% ^3 
©ft»«{8{©ffl*tttK!*n«SB 2 ©»tt*TiA¥S*^ 
T©jftM^T*«fflT*#5o iB 2 ©#«8fpA#Kfr5©S 

»©ft®#*a*jT-t5o 

[0047] w±Btwufc«fc9»Cs aaM/-Tw >y« 

«ft»»iS*i * ft^iS8*ffl t^T^ «3fift» 
tt«IA@tt%«|J«-r«Ci:K«fcoT, ftvhiJ-y7X7 
-Tyf-*ffl^r»C, N: l©gg7tfttLT©^t^H 

[0 0 4 8] 

[fgW©H«6©0^] WT, *56ifl©lia6}efl8*HB5K 

[0049] 1 (ommmm) m it, *kw©» 1 

©Hffl««KfigSft$«fflA>'-KS|l*^-r, il©ft 
A/ - HSB(t, 'J > ^*«©W D MftiS^-. -y h 7 
-7©S/-F{cEl^n5^@T'Sf3, 1f^©&S© 
ftft^©»«, «A^fT9«g6*W^5o 
[0 0 5 0] A§l©ft{2ifS8 1 - 1 ^^LTfEiM^tlT 
^/-cjftS^aftfl^ (fifiA. . -Ah ) 14, $T"ftti 
*»2Tfli**tlfc«, ^&i§3T'teSAl. -, An 

©ftm^Ktf&SftSo ^ttS3^K«nfcKfi 
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A i . -. An <omm&, 3t«Mt»A0»4--l. 

[00 5 l] J£$H£1«PAIbI»4-1, -. 4-Ntt, * 

1 tB^<DtSAffl7tX^-y^2 Ofii^tlS. B 1 T 
(4, 7t»^A(iIS§4-l(r)^F , qg|51Sfig^?nT^S 
*>\ flSOJt»K#XlslB 4 - 2 . -, 4 1-NOrtflWI 10 

[0 0 5 2] #ttffljfcX'T'y*-l 0OX*#-h 1 3 

1 0OWl©a*sK-H 1 li»Affl3fcX-ry?-2 0© 
»l©A*uK-h2 1 C8««n, «2 0tB*i?-h 1 
2tt*fi3MS»7lca«*n4. }fAffl7tXl'-y^2 0<0 
»2©A*JJl?-h 2 2KM\ 3tHgfltS88*^»««n«. 
» AfflftX^'y^ OeOffituK-H 2 3tt, £te§§6© 
AftiSfclg^n*. 

[00 5 3] ^ti$ij»g|5 9 M\ ftUfcfflftX^ 7^10*3 20 
«fctf»AfflitX-<y^2 OOWWt«5WBS7*iJ:tfit 
iMffiti 8 Q«ttEffi«fr 9 o c <D£Hi|Pl«iffi 9 K J: 6M 

X1)$~ b 1 3<)^ZO^#-H 2fcS«*ft, 
A»m$fct±Jf AfflftXl' -y ^ 2 0 <Dm 2 ©A*)*- h 

2 2 jWHTjsH- h 2 3 fc««£tu Jijg|fi^B#lCtt^ 

mnx'fv+i oox7j#-M 3*^i©a7jjK-h 

2 UC, JfAfflJtX-Y«yf-2 0<OSl(DA73#-h2 1 

[0 0 5 4] 0 2 IC, ^7f 10 tffttfrWft 30 

mi, O $ K> X+)#- V 1 3 #38 2 cotB77#- M 2 E 
&£t£n, ffiAfflftX-l->yf-2 Otfiliittll OS Dm 

I ©A7J#- h 2 1 tffii/ltf- h 2 3 tSSttStlTI^S 

i:, S8!i^T*7n-ri3tA^i^-h l 3tf* l OUtfjsl?- 

^7f2 0^Aiftm o$0K^T*^-r«J:^Ji: 
S20A*sP-h2 2««ttI*Jt?-h2 3JC»«Snfctt 

[00 5 5] L^it, JfAffiftXl'-y^OtDlgKO 40 

*1 O^iijiLTtfcftfi^lifSAfflftX^-y^ Of 

m®zn, 3t#e»Aiii» 4 - 1 c i — i . -. n) # 
5W73sn*©*iBitr*«i4:tfT'if4. igtitijfpas9 

ttfflftx-r-yf-i o-p»s#£i;fci:i*ai*n*. 
[0056] cvzoic^mmftmiczzt, vt*?iz 
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» AfflytX-r >y ^ 1 A73 2 ttiflOfttfttfflftX-l' -y ^ 

1 0 t 2 A73 1 HJfcftlf AfflftX>f 7f2 0 IC^WTm 

^•y^2 0*{igiJ(cSi|iI^?,cttc<toT, 3fc$M&H3fc 

[0057] «icT\ wmftzjvf-ioisx.xmz. 

fflftXY>yf-2 0£LTti, ifF*L<t4MAtfJ»3t¥» 

^To c<DftXf 5^St5±lcv-y/N<yx>^" 

#fcli-*3 1. 3 2%t3:ltT®j££n3 0 fc-*3 
1. 3 2tt, 01©E£»IWff9i*iU:Ktt&nfci:-* 

ai*iHitt3 3Jc«ko«i!if*<aA«nTaj»'r5. coft 

X-T >y f-tfiflRfflftX-i' -y^ 1 0O«&. I- 1 a A 

H3T'J^ h 2 (i$ 1 ©tUftst?- h 1 
K h 3 «m 2 ©UltuK- H 1 2 iCfflSTSo 
[0 0 5 8] 04 fc, t-*3 1. 3 2^X1^ 
*ff h 1 fr<b#— b 2, jK— h 3 *\o> At±J73^14 
*^-f. fc-^3i. 3 2-v<D&ABift£f|?lip-r-5;:i: 

tCfcoT, ^-h2. 3'\c0tb^l'\<0tH/l/^7-(0ja^ 
tfmttZe -r.£fc>^. t-^3 1 , 3 Z'SQ&MtM 
tf'bZKmWVltX- h 2'\©HJ^/W-#At <, a 
A*r5ft^At^^lg!T'fi^- h 3-\©ai^^7-#At 

x.lff*ll?n5CtW5 0 *^c, t-^31, 
3 2'\©aA'Mc#LT#- h 2, S'NOttl^/W- 

[0 0 5 9] CDmiCftWimX-f v=J- \ Ofcit/ffi 
AfflytT.^ -y ^ 2 0 t LTj»«^»**|i|ffl LtcX -f -y 
X-T-y^ii^O^tcAt^gtJg^ 

ffltT, »«ffl^X-Tyf-l 0 43 J:D*lf AfflitX -T-y^ 

2 0©Z-f7 f-ftf^©«p3£» t *WfflK 2 , 7 V?t 

Sten 7 icii^ii^. ^ns a c c (ii/jfiH#iifi|ffl) 

Oft^aj8*AGC«fl|OlS^aE«J:»)t,»<-r5Cfc 

[0 0 6 0] (^2(D^fig©il) 0 5 It, *«WO»2 

[0 0 61] *HJi0!BlC*JttS3t^ffllAlHlB5 0- 
1, -. 5 0-Nfi, ^ 1 <0*»«l»U:43»t«^tt» 
A0S&4-1, -, 4-NlC7toI^Mg§§5 K )t7J^ 
75 2, M88l$i|S?gI5 5 Sfccfctft-^gfiS 4#ii/JD$ 
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ftfc*?fj«kftoT^5o 
[0 0 6 2] »Xffl3tX-Tyf-2 0^6ai*?n*3t« 

mar*. au£HKMii»5 3i±, Bawwasi:*-* 
•ttp-r*. 

[0063] t%t>*>, mnm\®&5 3ii.ftt$mK7, 10 

fyfifl ©fcttftfmicfcJ:, fiftMllffi 9K«t*) SI® 

«tiT«Bi«ss«B5 1 a»fjE«a 

±©ffi fc ft 3 <fc a KM»-r §0 CCDid tiHftftfWK 
^oI^MSi§5 l <R£T*ci:ic 

5 1 TffiihSn«o 

Ofcl£&tffi£LTSj§tt^KftoT^fckLTfc, % 20 
yrtSffl AHISS 5 0 - 1 , -. SO-Nfr&Jtte^tftti*! 

I Ofc»Affl3tX>r*yf-2 0©i:fiR«K*tLTfc, ft 
5?«}f AdlSS 5 0-1,1-. 5 0 - Np 5ftfl^tf ig& 

- * « c i: tfWfit ft 5 o 
[0 0 6 5] »*«»IW8P5 Stt^ttfflJttX-Cy 

f- 1 ofe«fctf» Afflftx-f-y^ 0©affl»fWfc«, 
^-^i^>5 4A^O{p!^lcJi^t»«]ll^X^-y^l 0 

*/<7-©!E»K*ttfiT*, «gfteas»tt*«fiT# 

[0 0 6 6] cKDJ:-5tC^«ffl7 l ex^'y^ 1 0*5 

SHPIWW5 3*^-^«J5 4*^OtH*<i^KS^T 

jtBisasss 1 ©$n»£f»-f ^ 

8r£©fflUTKft o fc«£Ktt*888fl?IW«5 5 3 (iS^ 

AHK5 0- 1. -. 5 0-N©#ttfflA>ffcfe^T, 
* - 2 Si 5 4 fift&fgfS 8 &©%fl»©/<«7 - 
*8£lflU C©l^rt/tfffi£©(IJ;0kM'>L£it3-K 

eitiw»a5 9'\aiini^*udti-r«. 
[0 0 6 7] K^i»9ii, cne.osmfi^^Sfi 

KKihU *-y h7-*©flMStt*S&fci&]±*tf*i: 
k#T'£5. 50 
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[0 0 6 8] HZVmRT'lt, *-^»5 4-ettJt/<7 
-U"W©8WJ©#*fTofc#, ^©{SM^tt*^* 
LTtJ:^. ei3!1#1tkLTSt»«Sft/^y-^tt, 

[0069] men. £v hmr>mzmmc£K>®m?$ 

•VXtbZZtWVtit-Zms 4©fl|J*0!l*ij*LTV 

#Kg*«*n*. ft«^$§§6 1 ©W7iii3#«£n, 

}frV7-*-*6 2, Sn©a»l«6 3*i«fctf£2©« 
8>IH6 4KA*J«ft*. /<7-*-*6 2T'tt, SffS 

nfc3fcffi^©A7-U^/l/©&tU£fT9o $1©K9I8I 
6 3ttHS©«gi|U^;l/V 1 fcM"3l^Tf 
fft\ 82©B»I«6 4ttQfflmH»6 yfr&WfcStt 
3 IS$|J U^/U V 2 K -r- * ©H5M £fr •? . 
[0 0 7 0] ft 1 & J: tf£ 2 ©MJPIH 6 3, 64fr5>fcB 
**n5«M"J|gSt4, Stfl!!WS»lftllI»6 5tA^*n 
5, #fWfiaft[HlSS6 5H\ 3, 6 4frbO 

aB?ie*# g* *i$©#/ wxra*t * # 7 > * 6 6 kw 

*7>26 6li, flffflWM®ftl(HlSS6 5^e>© 
'WXflWORfcMKU «S**Qffi»mfflJ6 7^tB^I 

t%o 

[0 0 7 1 ] QffigtBg(56 7tt, S2©IK9J»6 4KW 
*r*-*WWl''<*V 2^^xTA7>^6 6©tBylfi^ 

M . . o , , 0 V^©fi«l* ft » . o t 

LfctZ, Q= (ft . ) / (o , +ou ) T*S5 

nSiiT'SO, ttfakfy hiifi*)* (BER) k-W-tC 

-KfreafisnsMB^oif-y mo**JSi*iin?«i 

[0 0 7 2] C©j;-5ftQfflSdilc«fc^e'y h^D^© 
LThKytWcttLT, if©/-F • /-Klffl©EW 
.tFttlB«lffl*3a»T't*o 1-ftb^> *-yh7-*©¥i| 

[0073] (»3 (ommmm) m i \u *«w©» 3 

©3lfitB>Bffilc^S7t«-«fflA/- HSH©fllJ«%^-ra 
T'fe^o /- K©A{&HcBElSnfcl#ff@D©£ffl&ft 

(ejMs§7 i - 1 ts&v?im%fcm®7 2 - 1 
nr<5iss^a^ff^«, 2A^2ai^©itt»«*x 

-T-y^8 1 *^LTJtiHftfflAlHl8S9 1 . 9 2©^"fft 

tt, »AJWf*>tifc*» 2A7 L )2tH^©7tSSW#Xl''y 
*8 2*^LT/-K©tHlMtEH«nfc»W-®>5©K 

ffl^iteaiB 71-2 fci zf?ffi&ftmmt& 7 2 - 2 \c 
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[0074] -yj s &.mm k> <»mm%ftfcm® 73- 
1 t5£v^m&xfcm® 7 .4 - 1 ^fEin^nT < 

ft Lxxwm\k\»\& 93, 94 ©t, ^rn^fc^n^n 

tifcfc, 2Afi2UJ^©)m«3!J#X'fy^8 3*rtLT 
SOW ttQ 0 ©Hffl&ftfE&SS 7 3-2 «fc tf^fit £ 

TteiMssfiiMss 74-2 ic&a^ftSo 

[0 0 7 5] CCT*, JtfiHII87 1 - 1, 7 1-2. 7 10 
2- 1. 7 2-2, 7 3- 1, 7 3- 2. 7 4 - 1, 7 
4-2«y>y*»&*LTV5 0 $7c, 3t5H8tWA@tt 
9 1, 9 2, 9 3, 9 4 U\ 0 1 t» b< ttH 5©<fc3ft 

[0 0 7 6] 9tft®.WX®&9 1 . 9 2. 9 3. 9 4 T* 
»««-nfc*« ©ftWi, 4 At) 4 tH*J©3m«#* 
-ryf-8 5*^UT2 0<D«ffl^3taSS<a«l 0 1. 1 

0 3 *5 «fc tf 2 0©^{I&7frM§{if§ 1 0 2, 1 0 4 t A 

ti^ns, s/c, z n^ftoftisses 1 01,10 20 

2, 1 0 3. 1 0 4*»e.©m^l3tM#ttx 4A^4{±S^3 
©ftSSWUX^y^S 6*ftLT##tt»A@K9 1 . 
9 2. 9 3. 9 4f£A77Sn, KS£att(gif£#A£ 
n§ 0 JtBtJMfTl'f Vf:8 1. 8 2, 8 3, 8 4*5cttf : 
ft#«}f A0&9 1. 9 2. 9 3. 9 414, &mmk 

1 OOKioTSJWSft*. 

[0 0 7 7] If:, TtSS^^X^-yf-8 1 , 8 2. 8 

3, 8 4£bT, 9c<D$m&m\Cl8lfZft&m%7>'fv 

* i ofcilfliPAJllJttx-ryf-2 o fcNttlc, 

^ JtaSSfcS 101, 102, 103, 104 ©ftg 

{§§§© a g c mmm shs* t» At < 1-5 c t ic ± <o , 
[0078] j-xt, »i»i$fcfc^Ttt*tt ; eti©3fcKi» 

MX^7f8 I, 8 2, 8 3. 8 4{±0 7tC®^T-/^-r 
cfc9£/^-t»cftgT*fc3&©tbT, *SS«MSfl!£«fc3)fc 

[00 7 9] 0 8 tc, (til MOl^ffUg 0 ©S!ffl&ft{5iM8§ 40 

71-2 i: Aii<AKi$stiH] o ©Jiffl^jteaas 73-1 
[0080] ;:©*§&, amio«fW-iHi»)osffl*jtteiii 

8S7 1 -2fc^fllS3ttG2SB7 2-2©9]tf*£fT?ft 
BMJSX-f-yf-8 2*IS©J:3£*nx#«Ucg]SA, 

0* L&i'W / - k © Aftawcftw-® <o(om.mik 
K&mi 1 - 1 fc^tt^eaMS? 2- i<dw&z& 

Vr *> mm bfc t »#BW»x-f -y ^£ Wif * £ c £ lc «£ o 

t, 3tfiHtK7 1 - zT-%£.Lrzmm*®m*Zo 50 
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[0 0 8 1] aiiiORI«tt@*)OSffl»)tfiHa8 
7 3 - 2 fc^H&jtea&B 7 4 - 2 ©«#A*ff 9 
W#X-T yf-8 4£*PX:tfcfg{;:9Jii;t, 0*b£l/>itu 

3 - 1 t^tifi^7tejM^7 4 - 1 0Wtf**fT5HwL 

^^^ss^x-r-y^WMsc^tcto, &&&& 
73-1 ^aftLfcWif*ionw-*. 

[0 0 8 2] £©J:?k:3iffl3BMSjgi&fc»*#8£b 

y-K • /-KM©Km©*©W*TIWF0*tfBfli 
T*fc5©T\ WffSPlWomWk^H&n. y-Kn7.h 
©<KJ£#SlSlT*t5o 

[0 0 8 3] 09 K, Kffl*OJt»tt»AIl», «*tf 
ftfri&lf A@¥§9 lfcRlF (0^x01) A^bfcW^ 

[0 0 8 4] C©«£\ %B9W;*<f <y?-8 l£*nx 
«i»cW**ili:lcJ:»), 8UB&tt63l$B7 l-lfr 
l3fc3WNIWAIIItt9 1 frS^ffl 
©ft»«»Aia»9 2^i^TA^t^ 

AEia9 2-e$MS*nfc«ffl^tt; jtHHn»x-r?*-8 
5icj;^jM§{ig§i 0 l^A^sn*. 

[0 0 8 5] -77, 3taS§fi»l 0 l*\&titfj*tl** 
fflS3tGi3fK7 1 -2'\i:Htfj<£ft*. 

[0086] c<D&r> fcwnmvftimwxmmcf-m 

W*Mii|li*ff5c:fcTKHlFIQiail««-e**. fi^oT, c© 
•dlct««WlllO««ft*«H6n, /-KnxKofi 

[0 0 8 7] 0 1 otc, mmm%mm&£¥ffi&9tfci£ 
t&<Dmimm^$i b fc«^©^K«^ a k «t § nt# 

[0 0 8 8] TtiM^eiil 0 1^6Hi/]*n53t 

mmt, 5t»W»^-<yf-8 6JC«ti)Jt»i«»AlHl!S9 
4%/>bT^««JteaiS7 4-2tC»A*tl*. fft 
t>^, B#H-[5](3©^ffl^7t{EjMSS7 1 — 2 ^t±i3?[UD T? 

^TfcEffl£ft<gi2i87 1 -2^&^MIK)tea5»7 4 
[00 8 9] -77, S^Fl+lHl 0 ©giffl&ftfEiMSS 73- 

e© c t < iiii 0 t -5 Bt tm *) ©^«^)teas» 7 2 

-2£fl-bT£&2ttT< So fCT, 3tt5WS«iAElB 
9 2fc«fc'>#tt*ttfciteffi#*3KKWSX-r-y*8 5fc 
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[0090] oDZoicmm&Mmmis&zf^m&x 
«t o *ft€ftawifi]0 ; Hi$)fc£a§»K we* § c t 1 

[00 9 1] ftfc, ^MJfiTtifi^SSPriSftco^T 

«»jWM6*fc»#t, IBI*©fM«P(i:«fcoT»iF*0» 
T*t5o 10 
[0 0 9 2] *^JUB^T-{±Sffl^(gii^i:^ 
fia&ftfg&SStf 1 : ITtofttf, fc&^ttn : (n- 
m) Tf*9Tfeifeftl>. fit, ntt2W±OMR, m 
tt 1 W±OS»T*5. 

[0093] ctB 4 <ommm m 1 3 

4©*Ml*ttK«53tt»«»X>'--K*ll*7ft'r. C(0 

gT'&>), «FSO«fi©3t®#0»tt»A*ff^«fi6* 20 

[0 0 9 4] *HfflUB«ttKfittCW»)«**<OTtt* 

l/^o S£?.Tv TMfSg 111-1 fcfrLTfciMSftT 

A z A.)li, ttttffiSl 1 2T'lf1i$nft 

iH*OOMfflOftfiSK:»*J*n« (KM = N) o 

T% »f-W*;HIBOJtt«tt»*A f fcbT, 7'J-X 

^ifilfi} (AWG) £iB l <DXftm& 1 l 3fcLTJfl^ 
[0 0 9 5] 

jiSS8¥ 1 : Ai , Ami i , A (kh).mm 

i&.S$$2 • X /. , Am;:: , '", A (k-i).m-z 

iSSffiM : Am > A 2M , A km (=An ) 

m \ AK-mtLX, M=4, K = 4©t§££^-<, 12 40 

[0 0 9 6] Jt^iftHi 1 3li, ±ie<0J:9lC!SS 
A,, A, An ZM&GLxmMLxmzem 

ft'&mi 14-1, 114-2, -, 1 1 4-MK^tl 
?*\®\t%o RP%, »«fM 2 ©##«» 1 

14-1, 114-2, -, 1 1 4 -Mic^n^'n^fii 

mk2n%zt\c%% 0 itmmi 1 3T'#S")£n/c& so 
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i&ftgfti, ^-tl^n® 2 1 14-1, 114 
-2, 1 1 4-M-C£»S«C#«SftSo Sr&S 

«t#iSSft;fc#fi*U4, ^tesxiussi i5-i, i 

15-2, l l 5-Nl;:A*j£ftSo ft&ft A0S8 
115-1, 11 5-2, -, 1 1 5-NT'li, mW.<D 

vtWMwzft®. • wau mvxmmtmhzit 

2>„ »«*PAIDI»1 15-1, 115-2, 1 1 5 
-N£bTti, 2 A^tB^coft^-y^&HA^e. 
n§„ »ttlfA@Bl 15-1, 115-2, 1 1 

5- N^6©U*tt, %2<DK&&&1 16-1, 11 

6- 2, •-, 1 1 6-MT**tt^ft£$£ft, fftfifcft 
»1. 2, • -, M£#ffiJc-f5o Sf?2cD7fc£&§§ 1 1 6- 
1, 116-2, 1 1 6-M*^Offl*JJtt<i^tt, 
S 1 1 1 7 T-^&^n, ftflMBfg 1 1 8 T-ti 

*snfe», TtfE^sgi i i-2-p*©/-F'\fceHS 
?n?.o ccx\ SBio^iUffii 1 7tbTtt, si 

1 1 3fcH3?©«fi6*=ffLTV£AWG*ffl 

[0097] Kft®.ftxs~mmtk&m&mLrz®-ei 

fti&f§114-l, 1 1 4-2. 114-M*5iO* 
8 2' ©#£»§§ 1 1 6- 1 . 116-2, •-, 116- 
MOjgjl&fimigcti, m l ©ft#i&B l l 3 fccktfH i 
(DXSmSi l 7 ©jgiSi^iJigU 0 < IS 

&T'# 5 ©T\ ffi 2 ©3t»ttaiM8 J: SB 2 ©#£i£!l8 

[00 9 8] ut-Uyh?n7.b-?l,c£%& 
[0099] Pe=51og (I -4Q ! Lk) - ( 1 ) 
[0 1 0 0] Q : *SRt)J*s*»S©K^SS«:Qfi| 
e : l/^Xfe/ct)©^axh-^l 

T, Ig2©7t^fgl 14-1, 114-2, ••, 1 1 
4-MfeJ;0 : S2©^ffigil 1 6- 1, 116-2, 

-, 1 1 6-M©jgiiffis^M*A f ©3<gejeKRje 
u s i©7t»Kg§, sioye^ftB, «2©3e»»s 

4o«fctfm2©Jt#Jl5g§©^DXh— y&*£XC£?Z 
[0101] 

Le= (K+l) C 2 + (N-K-l) C* - (2) 
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cct\ (2) ttmvmzmt. *DXh-*»#c 
^ 0 to =i t - u y h * a x h - * * 4 5 ft^ x (7) ft 

t± , S&Mffif KKt 4 «K»$J(HC WET? * 5 . 
[0 1 0 2] 01 5K*OXh— friac = 3 x 1 0 
5 (=-2 5 d B) . N = 6 4, K = 8 LfctteQiH 
0*10'' tCj3tt53t-U>h^nXh— frfcj:* 

^fka^^-To i;-KS'j03i:-i/> 

»«Rtc«E*iltW^*fc»k:, i 0/-KIIfiT'ti5 
*»ft»K«"*-*»ft»a«t«lE'P**fc»li:, 1 0 

/-mw&T'$>o. 3d BefitaiETta. 

CO l 0 3] 2£lc, *f*asm«©c:fc<«S£S«*t 
(0 AM) fe&S^{4T'ffx.5/'c46tC, OAMOffiBS 

[0104101 6k:*«Wt«S»5©*jSfi»l8*7n 
■To ffi, 01 3i:RMK#fcttH-13F»fe{<tUT, 

[0 1 0 5 ] m 2 OJt^igS.l 1. 6 - 1 v . 1 16- 2., 

i 1 6-M»c«fco^K*nfc#M[fi»tt, Tti^ggi 

14 0-1, 140-2, - 1 4 O-MlcAft^ft 
5 0 ft&SSl 40-K 14 0-2, 14 0-M 
JC*Jtt**««fit4» aiOJt^ftSl 1 3M^1 

t*iffi<8*SJ:?fc?i^£fttV.5o ftfclM 1 4 0- 30 
K 14 0-2. -. 1 4 O-Mfr50)titfjW\ *g 1 <D 

[0 10 6] ccoi^c, #»S»S»«:}t/<7-u^;b 

[0 10 7] ±fiOKWt?tt. »2©Jt^«»i: 
^ 1 ©##«Sfc0IWKftW88*»llUfc/><, $ 1 0 

tfmztiZo 40 
[oi0 8] t/c, %2<DK&mii(o&-h* ; e=-*- 

[o i o 9] 0 1 7 ic^mNcfazmeconMBM** 

f. «, Hi 3£|8J-glW;:i±|BI-ftif*ttLT, 

[0 1 10] Si<a5^«S3K*0#»];£ftfcMffl*> 
i£fi$ (M : mm tt. tS&#g<Oi£gg¥*Siffl&, <g 
ft#S<DiSSg¥^^d^tLT|i)0STP»n5 o T&fr 
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5>tl, teS©3O J F<imi:LTKfig¥4A^ii|0^Te.n 

X-f7f 1 1 9-1, 119-2, 1 1 9-P (P 
=M/2) 'xtA^ins, o£0, &5£i ££££ 
2ttS8l<D#X-<-y*l 19-1, &JStt3fctt&#4 
liJf51<D)tXY-y^l 19-2, tt£#M-l£8 
I£fi¥M«2fU ©ftX-r-yf- 1 1 9-P'\£A>j£tt5o 
IS 1 OftX-Ty^ 119-1, 119-2, 119 
- P?b^<Dtb±itA. *n€n©am$lctt£-fSi&2C9 
%SHft!8ll4-K 114-2,-, l i 
AfjZft&o CCT?, »2©Jt4Hfi»l 1 4-1, 11 
4-2, ••, 1 1 4-M<D#S«M4tt, -0©ttJ*#- 
hK»Si-r5 2O0jSifi^m^T*f?«i^ti:RS1-5. 
■TftfeS, % 2 l 14-1, 114-20$ 

114-3, 11 4-4©8l©tti*J#-hj!p&ttiftft 
A:, tA, tftHtlT't.S.fc-Mc^igf »2 03t^jfi 
til 1 6-1, 1 1 6-2, 1 1 6-M<D&Xt}$ 

0&fi^tU73T'tS *.5K&Mt §o SB 2 ©ft^&gl 1 
16-1, 116-2,-, 1 1 6-Mfr60UJ^tt, 
m%t 3 2 OOftfiiMSt:: 2 A*l 2 tHflWS 2 <03tX-r 
•yf 1 2 0- 1, 1 20-2,-, \20-?-\tKf) 
Ztl%.oJ&Z<pytXjy.=?; 1 .2 0 - 1 , .1 2 0-2,. 

1 2 0-Pfr&<t>tU*ltt, 3? 1 <DftS"ife§§ 1 1 7^ 
Aft$ft£o 

[0 111] CCT\ Siffl£&gfflf lt»lS^*»«» 
AIIIKfc»iFtf5E£Lfc*#<D»ft*iai 8E/Tt. H 
iSf©*«10:, &«]iififfc:#«Lfc&fc> -y 
TXT, 3!£/<7— *Qfff*t:i*-*S<: fctCjCoTfr 
% ifSKDftX'f'y^l 1 9- 1 j3«ttf?G'2(D^X4'-y 
^12 0-1 BiHirXJBttlctt'tHftS (H«f K. 

tb%t>\ mm^mat^uxikm m*nm t* 

il^X^-y^cDmiS^lCctO, 
^ffl^)SSPHi^SS%W0#^P.n, *2©3t»«» 
I 1 4-2tCA^I$n?)o »2©)tiMftg8l 14-2 

OT\ «ffl*jfefi»lttg?2<D3t»ffl[fgl 1 4-Zfc* 
O^ttficTirtc^iSStiSo $2 07t^i&f§i 16-2 
t», »2©»ifiSl l 4-2|B|ttk:|W!6-r*2o©«R 

mi 1 6-2T'ffO ; Sffl^ S g ¥l ^ fi g $nSo $2 
<DK-&i&$%l 1 6-2^e>(DtB^lt±, $2©7tX-r-yf- 
K«fcO>jB*W»)R*n, S1©J£&KS1 1 7cD0r^ 
©A^^-H'NtA^^ns., 

[oi 12] co«t5c*nfflnBfiEj:ntf, Bsis-rs 

W^fT^tOT-, 3tX^ y^(OlS^A*a{cffligT'f , (ft 
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T^CTItkS/cWC OAMCXSBSfkA^nSo 

[o 1 1 3] lai 9ic*ftmic&zwi7<DmmBm*7fi 
to ffi, mi 7 fcrn-awcttPMs^fcttu ^©ih 

[0114] jiiHiEfiasisftifofiBiaieasTH:, *fit^ 

K-eff4*«*ff3. ^MSHXHISl 15-1, 115 
-2, 1 1 5-N*»60tt*i3ttfli<*tt, S4*^§§ 
121-1, 12 1-2, -\ 12 1-NtcA^^n 10 
5o S£*«B 121-1, 121-2, 12 1- 
NT-ti, AasnfcJfcfc#&*iKfc5fcgSSU H9IH 

ft^nSo 1 2 1-1, 12 1-2, -, 1 

2 1 -Nfr^cDtB^fi^fi, S?2eDft3«l 1 6- 
1, 116-2, 1 1 6-MtCJ;"9^ffi$n, nzf 

[o 1 1 5] 02 oic, mmjfM&m i oswsst 
1 9- 1 (ia^affls#icii/^-«s (H4>jsa) k&s 20 

«*Bit4^f»*«5»*6ti, mzoyftftmmi 14 

-2KlA**n.*„..»2<5»K^aElg.l 1 4.-.2H\.IBtt 
■T?)20CD&S^tB7lT-t5J;9lc^c.TI,^<7)t : \ Si 
Jfl&ttSaMttS 2 l l 4-2lcJ;*)SSS 

Jffct»»*n*. tfttfli A@S& 1 15-2, 115- 
M+2, •• ^?,(Dai^l±, B£ti«Sl2 1-2, 12 

i -m+2, -k:x^*n«. ^fttWiffii 2 1 - 

2,12 l-M+2, - Tti, Afi£nfc7tfii'#£*ft 30 

^nic^ioiTen/cjgiiiA, , a mm , -<dk®%} 

(cSftLTW^-rSo BWiSl2 1-2> 12 1- 
M+2, -ft^Ottl^Jtm^tt, ?g 2 1 1 6 

-2fcJ:tfSBl©#£KSl 1 7£ttLT, fS&S&l I 

i -z^tmmznzo ?%t>%. mmm&skmuzs 
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1 1 9- 1 ZtaxmmttZC£lc£oT. h1)K©/ 

[oi i6] co)&oic*nm&mic&tii£, 

[0 117] ±8E©8MH"Cttx IWT * y — KRfl-FtiiSH 
©CTi:<, %i2<D?i£tim \ 1 6-1, 1 1 6-2, 

-, i i 6-Mfre,©m*i£, »»-r*2oo}Sfi»s 

tC2A7 t J2tii^tOS2cO)tX-r>y^l 2 0- 1, 120 
-2, •-, lZO-P'NtAALTtiK 
f?£4>®gil 2 1-1, 12 1- 2, 1 2 1 -NIC 

«©=Plffla*©jS^6v ifi^O. Snm^O. 4nmi 

ions] i2i ic*nwic&z%8.<Dnmi&mit* 

To ft, ® l 3£mH»#fcttBIHW*ttU Zom. 

[o 1 1 9] mi(DKft®.m<D&miiii, ixtizm 

lj<D%S3<DytXj<';?-l 2 2- 1, 1 2 2-2, -, 1 

2 2-MlcA^$n5o SB3©JtX-r«y*-l 2 2-1, 

122-2,-, i 2 z-Mfrbn-ftamtHt. mz 

<D9tftVm 114-1, 114-2, •-, 1 1 4 -MIC 
AJlZtl&o SS3©ftX-f -y^ 1 2 2- 1 , 1 2 2- 
2, 1 Z2-M4»6(0«OffiftH:, MA^KtU^I 
©35 3 ©ftfriftgi 1 2 3©£A*^hKJ8«£ft5. 
* llc% 3 ©ft#&§§ 1 2 3 © AtHfcSiftftttfcjjVr. 

[0 12 0] 

[Si] 
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\[K-l)M-f2 









[0 12 1] Si *5W6*»<I:J:5t. »3©tt#«S 

1 2 3©A*J#-h i (1 = 1, 2, -, M) 
» 1 fcAfc-f Wf , &5$ i fclW**ftWll3©3tt# 
ftHl 2 3©*a**-hk:#iS*ti*. Sici^J 
fttfcttttU:* AWG*Vfr-r**ft^-*-i:LTO(M6 

«t 0 iMft* tifc**ffll#tt, tttidfABB 1 24-1, 20 

1 2 4-2. 1 2 4-KfCAtj^n5o #tt»AB 
Sgfr?>©Wvl«:, KA*Mffl*jO*30*t«j[»l 2 5 
lCA*l£tl3o C<n?8 3«tt£»8il 2 5£LT, S 
3 ff>%jffi& 1 .2 3 «Altl*.«fifiptt<5iS!».tt*W.ir.« 
AWGSffll/^CfclCfcoT, S3 0Jfc£»»l 2 5<D 

lKftSSlfcffitoK-eSSo »30%fttt 
§§1 2 5^5><D&m^ti> 2 A*J 1 tiilVDm 4 <DftX-f 
•yf 126-K 12 6-2, 1 2 6-M<D-7j© 

a*j#- ncfiMsjsn*. m4©)t;u-y*i 2 6- 

1, 1 2 6-2,-, 1 2 6-McD{fi/}<DA*J#- M<: 30 
li, 0»S»K»lSLfcJB 2 1 1 6- 
1, 116-2,-, 1 1 6-Mfrt>(Dtiitf*1&$ft-£tl 
S 0 gUCftX-fyf- 1 2 6- 1 , 1 2 6-2,-, 1 

2 6-Mfr5©Htfjtt, S&l 1 1 7T'^8S 

n, j&tMHii i 8-e««*nfc», eaasi 11-2 
[oi22]02 2tcr^ftg¥ 1 ftcDftt&mAmmm^ 

^3<D7tX^-y^-l 2 2- 1 , 1 2 2-2, 1 2 2 
-M«, #jfifi»<D3effl^**2©Jt»ifiigl 14- 40 

i, ii4-2, -, 1 1 i-mckiitzxoiazfe 
snr^s. cct% i <Dwm*j®f& 1 1 5- 

ncPi«A>SC/ili^tCl±, !S3<D7tXf -y^l 2 2- 

1 liifcggf l *m 3 ©ftttifcii l 2 3 K A*)-f -5 J: 3 
t, ^BS^WOtfA*. S3©*^MS[»1 2 3T'#i££ 
ftfc&»S©3fcflHttt, #tt»A®i& 12 4-1, 12 

4-2,-, 1 2 4-KtcA^^n5o #ttSPA@Kl 

2 4 - 1 , 1 2 4 -2, 1 2 4 -KT'(±Rff^&S 
<03fcffl#©*tt«L »A*fir5. ttAJffAIslSgl 2 4- 

1, 1 2 4 - 2, -, 1 2 4-Kfr£cDtH*U±, S53<0 50 



1 2 5 icktizn, nvfom® 1 *«»«-r*. 

£ 4 ©ftX-T >y f - 1 2 6 - Hi, £ 3 <D3fc£»B 1 2 5 
fr£©ttiftm#*Sf?i©ft£ifc3gi l 7KA2rr*J:5 

[0 12 3] c©«fc5K:*2li«#!i£<fcSi:, Mffl©» 

M : lOftfi&fcftvHJ y*XX^y^£ffll/^c$ 

M : 1 (DK&?hZnm?°2& 0 
[0 12 4] SSIC, HSRSttKiZ-HrtKMCT 

mgmmmmtzzw. mm • m • mmff^mt 

[0 12 5] ftfc, ±feo^icfca>Ttt, 

l/\ W*.tf. ttftnMO. 8 nmOftg^HSJfKWL 
T, N = 6 4, M=8t1-§i:, 6 n mfggOi&finl^ 

[0 12 6] JSK iMfgffi!g!£~$8&K£ffitC&^ 
T, ^ttffl A0SS 115-1, 115-2, -, 1 1 5 
— Nt LT 2 At) 2 tBtKOftX-r y f-aVffllr^n** 4 , 
S 1 SlfiftglSOJt^etlf AIhIK 4 - 1 . -. 4-Ntcffl 
t^n§ 1 A^2tti^<0«'©ffl7 l 6X'l'y^ 1 Oil, 2 A 
1 W^cOtf Affl7t7,-r-y^2 0T'mj££ftS&<D£ffl 

[0 12 7] 

[0 12 8] (1) ^fflJtX-fyf-fcW Affl^X-r-y 
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5*-y h7-<7*#|«gT't-S>o 
[0 12 9] (2) ^fflftX^y^SAffiftX^y 

x -y «k t/fip Mm* 4 y *<D-?(mmft%. l t 

fell!!/ - K^Jtfil^oaiSM&K <* C t AMfil t ft t» , 
*>y h7-*<0fi«tt*£6fclSl±*-&Si:i:tfT** 
5o 

[0 13 0] (3) %5MlttXI9HW>aiMbfm(c45^ 10 
[0 131] (4) #y-KK*^T3tfll*oeaM*tt 

[0 13 2] (5) »S@S|Ofci&0«JS?»l»»a©(B 

KSR*ffi«-C*«. 20 
[0 13 3] (6) ^UOSiifci^fSltCfe^ 
5 ftX^C <y W6SS<?J#X^ -y ^OXf -y ^iiff cDB#£ 

< IS^-r 5. d tie <fe ^ T, Xd' -y *»ftKf Oft 5>© 
[0 13 4] (7) lOOy-Klctilj-Snt-Uyh 

[0135] (8) #a-«ffifc,ktf}fc^»©Higtt* 

*y K£Ktt5#gtfft < , «Sflf«©fflfflja*«Dlft± 

#0*15,, 

[0 13 6] »fi»«t3t#»i|g»OffiX«*0 

[0137] o) ftmnmmz-ocomiLtL 40 

[0138] ( 1 0) AWC<Di£K/l/-££ LT©«li6 
XXi'-y^ffl^-fKN : 1 <DK&Jk*®l$.X'2%fctb 

[0139] (11) gH»S#B£Lfc«&i«:, gy 50 
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-KrtlCBBi:T»*aiB*<Bl(i|-p*Sfc*, *»y h7- 
t<DMm • IS • Gm*SSfttt#ttfflA/- FSB* 

[0fficDH*ftaJiB^] 

[0 1 ] *m\<Dm 1 o^««»k:«53e^s«Pxy- 

[0 2] fffl 1 O^^tttC^ttftHf^lnllttt^iKlll 

1-50 

0 

[04] ra3tX-r-yf-0^'T'y^ftff%ttWr«BI 
[0 5] *^©*2 0£*JB<gfc«S3fc#ttWA/- 

[06] nJfI2d!>«fllUSflllC«ft««~^ff0!>WA0l|« 
^■T0 

[0 7] *«WO«3«||«8«ftlK«*^«»X/- 

[0 8] m*3nmwmc%if*mmxit&m<m 

[09] m3 0|lEflyBflBk:«(t«Stffi3R)^ttf*A@ 
f30 

[01 0] <D.H«HBfgU:i3»S3SfflSte<t«^fll 
ft*!H$?-£0 

[011] !K*OJt«MflE»A>'-H«BO«lJ«**'fH 
[01 2] *>y h7-***@58*^jj|LfeSe*©*» 

tefflX/- FgiJOfflfiJi^-f 0 
[013] *?MlOjR4co^fi(fi^fil<:{f 5 5)t53WiAy 

- F*ISl©flWt*ii*rH. 
[01 4] *RWKfcttS&*Ell*jiVr0„ 
[01 5] /-K*£att«£Lfc«£©3fc-U:/h* 

[01 6] *^Om5CD^^Cff^7t^lKffA/ 

[01 8] iHimeo^fiEm^cibnt^gRPfSisiiiftft 
^^wrs0o 

[01 9] *&w<Dm7 (Dmffifcmimzxw&mx/ 
[020] m%7 <onmfcmcisvr%&wm&Eim®ft 
[02 1] *%m<om&<onm%mic&zKftm&x; 
[0 2 2 ] ns 8 vnmBmic m s SMtsnff 

[0 2 3] ^©ft/UPg/lft^fc&^i&fiEB^t 

0 O 
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1 - 1 . 1 - 2 : ft£&S8 

2 : Tttgfifg 

3 : fttfifcH 

4-1. -. 4-N : ^KWAIuISS 

5 : it&vm 

6 : ftWm% 

7 : 

8 : xmim 

9 : ^mffliSlgn 

1 0 : 1 XfiZtiUiiDftm.mKZ'Cv?- 
1 1 : m l 0H}2j#- h 
1 2 : WS2<Dtii;*J#-b 

1 3 : A*J#-h 

2 0 : 2A*JlUtfj<0JSAfflJtX-t''y7\ 
2 1 :Sl<OA*J#-h 

2 2 :tf!2<QA*J#-h 

2 3 : U*sK- h 

5 0-1, -, 50-N : 

5 1 : 3tBIS»S», 

5 2 : ft* 75 

5 3 : &g$&m» 

5 4 : *:i*8|i 

6 1 : wamm 

6 2 : ^W-t-^ 
6 3, 6 4: mm 

6 5 : mmvmmmm 

6 6 : rt^* 
6 7 : QttKtfUV 

71-1, 71-2, 7 3- 1. 7 3-2 
[03] 
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* 7 2 - 1 , 72-2. 74-1. 74-2: ^mJkKfc 

im 

8 1-86: m&9)W7,-(v1- 

9 l~9 4 :%ftimX®% l 
l 0 0 : EttMfM 

l 0 l ~ l 0 4 : ft&gflM 
l l l - l , lll-2: 

1 1 2 , 1 1 8 : warn® 
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